JOQARI HA’M ORTA ARNAWLI BILIMLENDIRIW
MINISTRLIGI

BERDAQ ATINDAG’I QARAQALPAQ MA’MLEKETLIK
UNIVERSITETI

TEXNIKA FAKULTETI
IMARAT HA’M SOORUJENIELER QURILISI KAFEDRASI
3-IMARAT HA’M INSHAATLAR QURILISI QA’NIGELIGI
QURILIS MEXANIKASI PA’NINEN
ESAPLAW-GRAFIKALIQ JUMISI

Tema: KO’P ARALIQLI STATIKALIQ ANIQ SHARNIRLI
BALKALARDI ESAPLAW

ORINLAG’AN: ORAZBAEV S
QABILLAG’AN: ALLAMBERGENOV A

NO’KIS-2016



Ko’p araligh statikaliq amq sharnirli balkalar qozg’almas sirtqi ju’kler
ta’sirine to’mendegi ta’rtipte esaplanadi:

1. ko’p araligh statikaliq aniq balkadag’1 sharnirler san1 formula ja’rdeminde
tekseriledi h’a’m olardin’ jaylastwi1 kinematikaliq analizlenedi;

2. balka bo’limlerinin’ o’z-ara baylanisi, qabatlar sxemas1 qurilip, tiykarg’i,
ja’rdemshi h’a’m aspa balkalar belgilenedi;

3. esaplaw, tayanish reaktsiyalarin aniglaw, iyildiriwshi moment h’a’m kese
ku’sh epyuralarin quriw aspa balkadan baslanadi;

4. tiykarg’t h’a’m ja’rdemshi balkalar ushin iyildiriwshi moment h’a’m kese
ku’sh epyuralarin siziwda og’an qoyilg’an sirtq1 ju’kler qatarinda, onin’ ushlarina
tayang’an aspa balkalardin’ tayanish reaktsiyalar1 keri bag’itta esapga aliadi;

5. tiykarg’i, ja’rdemshi h’a’m aspa balkalardin’ iyildiriwshi moment h’a’m
kese ku’sh epyuralari sizilg’annan keyin olar bir koordinatalar sistemasina
keltirilip, ko’p araligh balka ushin uliwma 1yildiriwshi moment, kese ku’sh
epyuralar1 quriladi h’a’m tekseriledi.

Esaptin’ beriliwi: 1.1a-su’wrette ko’rsetilgen qozg’almas sirtqr ju’kler
ta’sirindegi ko’p araliqh aniq sharnirli balka ushin iyildiriwshi moment h’a’m kese
ku’sh epyuralar qurilsin.

Sheshiliwi:

1) 1.1a— su 'wrette berilgen balkani kinematikaliq analizlew.

To’mendegi formula ja’rdeminde balkadag’1 sharnirler sanin aniglaymaz

Sh=S,-3=6-3=3

Ko’p aralighh balkada 3 dana sharnir bolip, olar sharnirlerdi jaylastiriw
qag’tydasina muwaplq qoyilg’an. Demek, ko’p araligli sharnirli balka
geometriyaliq o’zgermes bolip, statikaliq aniq eken.

2) Balka elementlerinin’ o’z-ara baylanisimin’ gabatlar sxemas: 1.1,b-
su’wrette ko’rsetilgen bolip, onda tiykarg’i, ja’rdemshi h’a’m aspa balkalar
belgilep ko’rsetilgen.

3) Jogarida ko'rsetip o’tkenimizdey esaplaw aspa Sh;Sh, balkadan
baslanadi. Da’slep balkanin’ tayanish reaktsiyalarin aniqlaymiz (1.1.v — su’wret):

ZMShl =-Rg, -3+9-3-15=0, bunda Rg, =¥:SKN;

q-3-15

D Mg, =Ry, -3-0-3-15=0, bunda R, = = 3kN.

Tekseriw: DY =Ry, +Ry, —0-3=3+3-2-3=0,

Demek, tayanish reaktsiyalar1 duris anigqlang’an. A’piway1 kesimler usilinan
paydalanip, My, Qyishki ku’shlerin aniqlaw:

2 2
M, =R X, —q%zs-xl—z%;
Qxl = RShl —Q-%X =3-2-X;
0<x,<3m aralig’inda o’zgeredi.
Eger X, =0 bolsa: M, =0; Q, =3-2-0=3kN;



X, =1,5m bolsa: MXl =3-1,5—§-l,52 = 2,25kNm;

Q, =3-2:15=0;
X =3m bolsa: M, =0; Q, =3-2-3=-3kN.

Bul ordinatalar tiykarinda M, h’a’m Q epyuralar1 siziladi. lyildiriwshi
moment epyurasi parabola nizami1 menen o’zgeredi (1.1.v — su’wret).
4) Ja’rdemshi Shy E balkasin esaplaw. Balkanin’ tayanish reaktsiyalarin
aniqlaymiz(1.1.g—su’wret):
8-9+4-6-3

ZME =Ry, -6+P,-3-0-6-3=0, bunnan Rg;, :—4'6':;_8'3:8k|\|_

Tekseriw: Rg,, +Re —q-6-P,=8+24-4-6-8=0.

Balkani araliglarg’a bo’lip, My h’a’m Qy ushin ten’lemeler du’zemiz.

Birinshi araliq: 0<% <6m.

X2 4 ,

Mxl = RSh3 'Xl_q71:8'xl_le;

QX1 =RShs—q-x1:8—4x1;
Eger X, =0 bolsa: M, =0; Q, =8-4-0=8kN.

2

x, =3 bolsa: M, =8-3—4-§ = 6kNm.
62

x, =6m bolsa: M, =86 —43 = —24kNm;

Q, =8-4-6=-16kN.

Iyildiriwshi moment ten’lemesi ekinshi da’rejeli bolg’anlig’1 sebepli, onin’
epyurasi parabola nizami boyinsha o’zgeredi. Maksimal iyildiriwshi
momentlerdin’ ma’nisin aniqlaw ushim iyildiriwshi moment ten’lemesinen X
boyinsha bir ma’rte tuwindi alamiz, yamasa kese ku’sh ten’lemesin nolge
ten’leymiz, Juravskiy teoremasina muwapiq:

dM,
Q= dx

=2m.

N| oo

X = ?rh bunnan x, =

Demek, maksimal iyildiriwshi momenttin® ma’nisi balkanin’ shep
tayanishinda 2m araliqtag’s kesimde ju’zege keledi h’a’m onin’ ma’nisi
to’mendegishe aniglanadi:

X2 22
M = Rgy, -xl—q71:8-2—47=8kNm.



Ekinshi araliq: 0<x, <3m.
MXZZ—RShZ~X2=—8-X2; QX2=P2=8kN.

Eger x, =0 bolsa: M, =0.
x, =3m bolsa: m . =-8-3=-24kNm

Toplang’an ma’nisler tiykarinda My h’a’m Qy epyuralarin sizamiz

(1.1.g — su’wret).

5) Tiykargt AVShy balkani esaplaw. Bul balkag’a Sh; sharnirine tayang’an
Sh;Sh, aspa balkanin’ ta’siri Rgy; reaktsiya ku’shi keri bag’itta qoyilip, Ry h’a’m
Ry tayanish reaktsiyalarin aniglaymiz. Son’inan My h’a’m Qy epyuralarin sizamiz
(1.1.d — su’wret).

M +Rg, -6
> M, =Ry -6+M-R, -4=0, bunnan R, = ————— =10,75kN.
4

—M —Rg, -2
> M, =R, -2+M +R,-4=0, bunnan R, =f=—7,75kN.

Tekseriw: > Y =R, +R,—Ry, =10,75-7,75-3=0.
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1.1 - su’wret
Birinshi araliq (0 < x; < 2m) ushin My h’a’m Qy ten’lemelerin du’zip,
olardin’ ordinatalarin aniqlaymiz:
M, =M -R,-X;



R,-Q, =0, Q. =R, =-775kN.
Eger X, =0 bolsa: M, =25kNm;
X, =4m bolsa M, =25+(~7,75)-4=—6kNm
Ekinshi araliq: 0<x, <2m.
M =-Ry, - X,;
Q =Ry, =3kN.
Eger x, =0 bolsa: M _ =0;

X, =2m bolsa: M _ =—6kNm.
Aniglang’an shamalar tiykarinda My h’a’m Qy epyuralarin sizamiz (1.1.d —
su’wret).

6) Tiykargt Sh,SDSh; balkasin esaplaw. Bul balkag’a Sh, sharnirine
tayang’an Sh;Sh, aspa balkanin’ ta’sirin keri bag’ittag’t Rsp, reaktsiyasi arqali
h’a’m Sh; sharnirine tayang’an Sh3E ja’rdemshi balkanin’ ta’sirin Rgy3 reaktsiyasi
menen keri bag’itta almastirip, da’slep Rp h’a’m Rs tayanish reaktsiyalarin
aniqlaymiz:

D> Mg =-R,-4+Rg, -6+P-2-Rg, -2=0; bunnan

B P-2-Ry, -2+Rq, '6_6-2+8-6—3-2

R, 2 =13,5kN.
> M, =Rg-4+Ry, -2-P-2—Ry, -6=0;
bunnan R = 3'6+6f‘8’2 _35kN; R, =3,5kN.

Tekseriw: Y'Y =R, +R, —Rg, —~Ry, —P, =35+135-3-8-6=0.

Balkani araliglarg’a bo’lip, My h’a’m Qy ushin ten’lemeler du’zemiz (1.1.e —

su’wret).
Birinshi araliqg:  0<x, <2m.
M, =-Rg, "X =-3-%
Q, =-Rg, =-3kN;
Eger x, =0 bolsa: M, =0
X, =2m bolsa: M, =-3.-2=-6kNm
Ekinshi araliq: 0<x, <2m.
M, =-Rg, (2+X,)+R; - X,;
Q,, =R, +Rg =-3+35=0,5kN.
Eger x,=0 bolsa: M, =-6kNm
X, =2m bolsa: M, =-3-(2+2)+35-2=-5kNm
U’shinshi araliq: 0< X, <2m.

M, =-Rg, - Xs; Q,, =R, =8kN;
Eger x; =0 bolsa: M, =0

x,=2m bolsa: M, =-8.2=-16kNm



To’rtinshi araliq: 0<x, <2m.
M, =-Rg, (4+x,)+Rs(2+X,)—P - X,;

X4

Q, =Ry, +Rs —P, =-3+35-6=-55kN.
Eger  x,=0bolsa: M, =-5kNm;
X, =2m bolsa: M, =-3.6+35 4-6-2=-16kNm

Aniglang’an shamalar tiykarinda My h’a’m Qy epyuralarin sizamiz (1.1,e —
su’wret).

7) Aspa, ja’rdemshi h’a’m tiykarg’1 balkalar ushin sizilg’an My h’a’m Q
epyuralarin bir koordinatalar sistemasina Kkeltirip, ko’p araliglt balkanin’ iyiwshi
moment (M) h’a’m kese ku’sh (Q) epyuralarin quramiz. Bul epyuralar 1.2-
su’wrette ko’rsetilgen.
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1.2-su’wret



